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Abstract
The fluid dynamics video shows three-dimensional experimental
and numerical investigations of open channel flows in microgravity.
The dynamic reorientation of the free surface from 1g to 0g environ-
ment can be observed in a wedge-shaped channel for subcritical and
for supercritical flow rate with a collapse of the interface. In addition
three-dimensional computations determine important characteristics of
the flow, such as the free surface shape, the velocity field, the dynamics
of the reorientation and the flow rate depended collapse of the free sur-
face. The good agreement validates the capabilities of the numerical
solver.
1 Introduction
The low gravity environment of the Bremen Drop Tower has been used to
study inertia-dominated open channel flows. The videos (low-res., high-res.)
illustrate two characteristic experiments with subcritical and supercritical
flow rate in a wedge-shaped channel. For subcritical flow rate the interface
can balance the pressure difference between the gas phase and the liquid.
At supercritical flow rate the decrease of liquid pressure along the flow path
due to convective and viscous momentum transport causes the collapse of
the free surface. Details of the experimental setup are described in [1]. The
opening angle of the wedge-shaped channel is 16 degrees with a channel
height of three centimeter. The experiment liquid is HFE-7500 (3M). The
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flow rates for the subcritical case is 2.9 ml/s, which is close to the critical flow
rate 3.0 ml/s. The flow rate for the supercritical case is 5.0 ml/s. The results
are compared to numerical calculations with the CFD code OpenFoam [2].
The computational grid consists of approx. 200.000 Hex-elements with user-
defined grading and dynamical refinement at the interface (interDyMFoam).
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